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Challenges to Scientists

» Has someone done something similar
before? Is there a good example?

» How do | find the information | need? \

» What are the best tools to use? How \ ¥
do | use them? J

» | have to write another data J |
converter<sigh> .‘

» Can | reproduce my results?
» What did | do and how did | do it? “

» How can | share my project
“process” and data with others? \%/

» Where is my data? Pacific Northwest
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Velo’s Solution

» Full life cycle, integrated support for modeling, simulation,
analysis, and visualization at any scale
i

» Data/metadata/relationship
Collaboration

Tool d_::,

Integration

management

» Tool Integration
m Connect tools to data
m Chain tools together

AL ,

oML Sim2
NM2 — Sim3

Provenance

» Simulation management, including
UQ ensembles

Metadata
Extraction

Storage

-

» Collaboration across multi-
disciplinary teams

» Provenance — who did what, when \zf/
» Open, Extensible, & Customizable Pacific Northwest |
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Benefits

» Users can easily keep track of their scientific projects, even
iIf data, tools, and collaborators are geographically
distributed

» Low barrier of entry for HPC
systems

» Easy to share data and tools
(AppStore for science)

» Reproducible results

» Less time spent in data
orchestration tasks = more
time for science

» Reduce project costs, deploy new sites in weeks

Pacific Northwest
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Velo Use Case: Akuna

A Ana ersion: 100

File Edit JobControl Tools Window Account Help

2] @ Tutorials 3] My Workspace & Search & Users 83 Teams

v »Velo deployment for
m subsurface modeling

Advanced Simulation Capability for Environmental Management (ASCEM) is a state-of- Te-99 (pCi/L) e
the-art approach that uses integrated toolsets for understanding and predicting 1e0
contaminant fate and transport in natural and engineered systems. The Akuna platform B HE.BC Hos BC Hg ﬁ o
is a powerful and flexible environment for modeling, simulation and analysis that _

enables users to easily:

e Setup conceptual and numerical models
e Execute simulations on laptops or supercomputers
e Visualize and analyze simulation results

e Full lifecycle data management, from site data to modeling results

T LT —

@ Take a Tutorial

@ Browse My Projects

@ Create a Team

@ Report a Problem

———

@) Get More Information on Akuna

Logged in as Carina Ol‘t hwest

AL LABORATORY
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Velo Use Case: Akuna

Ar Akuna [version: 1.0.0.§ualiﬁer] 2 i - R— - S
File Edit Job Control Tools Window Account Help
£y @ Home [# Tutorials @ Search [ Users 83 Teams
) My Workspace 3 =0 .
B[R [E = 7t 0 | o o v | - @ m »Manage modeling
P o SR ) SA dit Plot Yisualize G v @ . . .
5 projects, individual or
- /User Documents/D3k870/Richard-1D-transport_exa/monte-carlo v S v .
&+ collaborative
® Carina &  Name Size Type Creator Creat .
| @ g"g{’pr ] Analysis cmsfile/collec...  D3KB70 o2 || PView provenance
| @sccrs Clinputs | D310 gzt information for each
| lightning (7] Outputs cmsfile/collec...  D3k870 05/21 . X
Richard-1D-transport_exa SI m U Iatlon rU n
4 monte-carlo [Success] . .
& morris-one-at-a-time [Success] > Sl m p I e eXp I O re r-l | ke
& single-run [Success]
Richard-1D-transport_exa-old IOOk and feel
il tutorial
#J Developers
“» Dtixier I
il projects
< | m »
Preview monte-cao] -9
I v Job State: -
Job ID: 6873204.hopquell
Code ID: uQ
Status: Success Plot
Job User: vireedma
Job Machine: hopper.nersc.gov
I Queue: debug
I Processors: 2400
Time Limit: 0:30:0 |
Run Dir: /global/homes/v/vfreedma/scratch/amanzi/Richards-1d/UQ_monte-carlo_121313_201340
Start Time: Fri Dec 13 20:17:25 PST 2013 .grn
Sta T'Ime' F: D:z 13 21:00:02 PST 2013 2 Pacrflc NorthweSt
| < == — ‘ NATIONAL LABORATORY
Logged in as Carina :
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Velo Use Case: Akuna

[£| Model Setup: BC Cribs  Version: 1.3182014

File Edit Settings

R @B | B | sRPEU SA

Model Setup Process I

Model Description

--Bounding Box
Process Model Specification
Define

-Solutes

é-ﬂ-ﬂMaheriaIs

‘.Fluid
Assign

--Porous Media

Lo Tmitizal Candifiane

Domain I

YL

9 % = User added regions
@@ B = Point groups

dary condition regi

Toolset History I

= ® | Plot Visualize [l | ® .‘

(V) Ready

FEecessEBEED

»Integrate 3D setup
tools for defining
conceptual model
and input parameters

»|ncludes mesh
generation

» Alternatively can
define setup via input
files for advanced
users

o
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Velo Use Case: Akuna

@ Model: Richard-1D-transport_exa Tool: Uncertainty Quantification (UQ) Tool Name: monte-carlo - ; ; ll_;l]&g
File Edit
. | > B
| Execution Controlsl Visualizati Sdttingsl Checkpoint Settings | N ical Controls| Parameters Observationsl Analysis Optionsl Job Config |
XX JF
| ; — - »|ntegrated
Parameter Name Model Input Variables Default Initial Guess Transformation  Distribution Type Distribution Parameters
o £ Logrtm Nin 127 2 ensemble
log-permeability-1 2) Facies_1y -11.7 (m*2) -11.7 (m*2) 2) 1'0 Normal Mean: - 1'1 7 (m~2) . .
3 Faces 12 s . configuration tools
. Logarithm Min: -11.2 (m*2) I H
1) Facies_2x . A f t I I g
log-permeability-2 2) Facies_2y -10.2 (m*2) -10.2 (m*2) hio Normal Max: '9'20(';' 2?\2 or controliin
3) Facies 2z 219 Mean: -10.2 (m*2) . g
: 301 statistical
1) Facies 3x Logarithm Min: -9.7 (m*2)
- - A
log-permeability-3 2) Facies 3y -8.7 (m*2) -8.7 (m*2) 110 Normal Max -7.7 (m"2) ensem b I es Su Ch
[&Zj Model: Rid\ard-lD-transport_ Tool: Uncertainty Quantification (UQ) Tool Name: monte-carlo A — - lglég

—— as uncertainty
——— quantification and

\ Execution Controlsl"‘ lizati Settingsl CheckpointSettingsI N ical Controlsl P I Ob i Analysis Options | Job Configurati ‘ .t- -t I .
pnyts peciictons S sBE sensiuvity analysis
log-permeability-1 log-permeability-2
Type: [Probabilistic predictions V] 22 ap ty op ty
21 i
Ol — 20
Method: [Monte Carlo V] }g
(A 17 [l
[Status——| ]g [l
\ .
i Warning: No checkpg Ensemble Specifications o - f
30 = c
U : [ S 10 5 T
I Sampling Method: | Latin Hypercube v O g ©
8
I — 7
\ Number of Forward Runs: 100 g
A
4
3
Random Seed: 28822 %
0
-1.2E1 -1.0E1
Weighing Scheme Values Values -
- log-permeability-3 Inward mass flux
@ All Weights =1
. 19 1
Weights by Sum of Squared Errors :‘lg 10
User-Specified Weights :g ]
14 8
13
12 - 7 ~
|| s . gn
| Y Pacific Northwest
arning: No checkpoint imes have been sel L
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Velo Use Case: Akuna

|4 Model: Richard-1D-transport.exa  Tool: Single Run (SR)

—

Tool Name: single-run-newAmanzi

(=[O [

File Edit

| Execution Controls | Visualization Settings | Checkpoint Settings | Numerical Controls | Parameters | Observations| Job Configuration L

Machine: hopper.nersc.gov

Run Directory: ’/scratch/scratchdirs/carinaI/amanzi/Richards-lD-transport l
Username: \carinal I Allocation Account: |m1012 I Job Queue: [debug ']
Wall Time: \ OEI hours I 30@‘ minutes seconds

Processors: .]

Processors per Task: [1.]

Agni Parameters: i

Agni Command:

\/project/projectdirs/mlOlZ/agni/instaIl/current/bin/Agni --infile=agnixml

Amanzi Command:

’/project/projectdirs/mlOlZ/amanzi/instaII/hopper/current./bin/amanzi

Max Simultaneous Simulations:
Agni verbosity level:

-~

Status

Warning: No checkpoint times have been selected.

»Integrated HCP job
configuration

» Simple user
interface — “one
click” launch

»Real-time run
monitoring

» Automated capture
of provenance
information and
output data

»Integration of
outputs into analytic

tools
7
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NATIONAL LABORATORY

4 Proudly Operated by Battelle Since 1965



Velo Use Case: Akuna

Model
File Edit

001.New

Tool

Analysis

Tool Name

Recharge.1

Set Grouping

Plot Type

(e )

y-axis

y-ais (2)

z-axis

Multiple Plots

Multiple Lines

Time Serles

AN Times

Aqueous Conce
None

None

Al Regions

AN Runs.

Generate

77485 {[

752565 {

73165 {|
7.09585 1|
68865 |
6.66565 1|
6.4565 1|
623565 1}
6.0265 {}
5.80565 {}
5.59€5 {}
5.37565 {}
5.1665 1|
494565 |
a7es ||
451568 ||

4365 |
4.08565 ||
18765 {|
365565 1|

3.4465 |

3.22565 1|

30165 {

2.79565 {}

Region: Borehole_a

IEYEIFICYESY

Region: Borehole_c

3D Chart Instructions.

Rotate
Scale
Zshife

Left cick and drag mouse
Roll mouse wheel
Right click and drag mouse

Aqueous Concentration: Tc-99 - Simulated
Aqueous Concentration: Tc-99 - Simulated

Animate:  Double left chick

20 Chart Instructions
Right Click for Menu.

2000 2100 2200 2300 2400 2500 2600 2700 2800

2500

» Analyze/compare
statistical ensemble runs
with integrated temporal
analysis tools

2200 2310 2420 2530 2640 2750 2860 2970
Time Time
@ Ready Clos Save As S: &I"TI‘IQIS
se ave -
_ it Region: Borehole_c
aF L B

Plot Type: | _Select. s |
7] |
31 |
(=S 11l |
0 1
x-axis | All Runs 3 Sl {
4 |
y-axis | AqueousConce.. 3| bt 1
b’ |
by |
y-axis (2) | None ) ]
z-axis | None 3 |
Multiple Plots | All Regions 3 1
Multiple Lines | None 3 E
Generate I H € ¥

3 3
3 3
v v 1
3D Chart Instructions |
tate: Left click and drag mouse {
Scale Roll mouse wheel {
Z shife Right click and drag mouse i
Animate Double left click {

1"

20 Chart Instructions.
Right Click for Menu.

Aqueous Concentration:

EERRGES

Tc-99 - Simulated (Years)

an{

12454

g2 FEFEF EFEFERFE S
2 = 3 a R = s £y 3

Aaueaus Concentration: Tc-99 - Simulated (Years) - Pacific Northwest
| Close | Save As Save
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Velo Use Case: Akuna

» Analyze simulation results with integrated spatial visualization via Vislt 3D
cluster-based visualization

Tc-99 (pCi/L) p through Cribs 15,17.19 at y=162.5

Facies 1 Facies2 Facies 3

through Cribs 14,16,18 aty=117.5

through Borehole A and near Cribs 17, 18

height

1 200
Year = 1956 dbtance %/

Pacific Northwest
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Velo’s Different Faces

» Velo is highly customizable and each deployment has its
own set of capabilities and look and feel, dependent on
project requirements

@ premierNetwor Pl verson: LoD auaifen]

s PIC Cloud

50 SNew ( ImageSeach () Data et Lirary | ReerenceLibrary

"W PREMIER DIETT0RKE . Windows : s (e Streaming
y HPCVM Transfer

PIC Lustre FS ==

Pooled Resources for Electron Microscopy Informatics Education and Research Network

About PREMIER Network Getting Started

work together for mutual benefitin

v

tted [— ST d 1
oIt d=veloping and Imelementng} & Get More Information on PREMIER Network —_—
active research programs using microscopy.

Institution,state-of-the-art research using

all academic, national aboratory and industrial

2 Download Experimental Metadata Template.
The PREMIER Network Porta is a place for

participants to share and search microscopy
datasets.

- ] APS
GO
Endpoint Clutch

=
= Detector
Name: ZoeGallen \
Workflow Setup: ng =] Node
File Edit
(i A
[ - o " L "
Materiss: 1 Runtime Configuration | BEND Pmpeme5|
) (@)@ Keyworas: word
e Run Directory: /homes/zguillen/BendOutput
Descpton:
Uposdedon: 04a52TIs2154 559700 . )
st - Building File or Directory: /lustre/datafiresm/buildings —— -
Wicrescopis Name: v Laning =
SpedmenType:  Blogicl proten Weather File o Directory: | /lustre/data/iresm/weatheq] @kiERGY
Pacific Northwest ) o
BEND Template: /lustre/data/iresm/bend_ref/Template_3tm| | Browse..  Opotd by B St 5 )
Number of Processors: |256
Max Failure Trial: 3
Building File x Weather File Pairings EabhE
SA T fush Dovaiia Dpnet Evrs Emr
TX Houston-Bush. - \con 2005_Milwaukee h e
Intercontinental AP. Wlepw seourmam—— .
722430_TMY3.epw L
Input_short.csv | ] ‘ a |
Milwaukee_Inputs_2_28_12.csv | [&] ‘ @] |
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